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£**teL*r *}*r 4^ *fl^ ^^Hr ^lSM 71 ° 0 1 (FSK) £ 

^-«fl ^ <^1# ^^Hr ^(Frequency Conversion)^- o] 

-8-*H ^-^Kr 7l#o]4. cf^ *flvg a] he 71 (FSK) 

Af-g-^H #3^1 *-S hLo}^. ^ sfli ^loltg( mu iti-path fading) 

£ 2 
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1020010026714 #^ ^*}: 2001/11/28 

^AiAl^^o^ cf^ ^4=r ^1 ^o 1 ^^-S^l {apparatus 

for modulating and demodulating multiple channel FSK in system of power line 
communication} 

<8 (FSK) ^^Hl« M-Hf\fl £^ 

°J(FSK) ^-2:^1^ «HW«fl* M-b)-\H £^ 

£ 3 ^ £ 2 s] 4* *1H^H v+Br 

E 5 ^ E 2 ^ -g^sHf^ q-t}^ 

E^ ^Jl^-g-°ll tfl^ «-Jro] ^ 

1~4 : 1 *i] 4 ^S^- 5 : ^-r- 

10 : rfl^-§^r 20 : A>ol( s i n e)4 

30 : ^1 1 -g-^^f 40 : S-f =fl^ ^i^-r- 

50 : 60 : ^7}*±2. 

70 : ^o)^ *\}o]*- 80 : ^ -tl^^- 
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#^ 2001/11/28 



90 : >9-£ Bfol^i 



100 : ^sj-^f 



101 : 3tfl# 31^ 



102 : 31^ 



103 : A 2 



110 : t-flojEl 



<15> 



^ ^^Hr 7l<y (multiple channel Frequency Shift Keying; °1^>, t}- 

^'Jd -^-^l (PLC; Power Line Communication)^: ^^^.S. 50~60Hz ^r^Hr^ 
5L^7]# ^-^Rf ^ Hz<^1 ^ MHz^ Jl^sf %tP\ 

M #-g- ^^r^-tilS ol *4l*rfe y <HH4. °1 "cK 1 ^ 

^•71 3l§=)*Hfe TV, VCR, ^ 7 r ^7l7l^ ^ ^-*V-&°1 

<>1 "fl-f °1 ^r#£- °l-§-*H €^ 
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» IH^I-JL, ^3 sfl^ jfloUg (multi-path fading) fAS <?]?V -f-^l # 

<18> ^7}S\. ^ n^}7] Sfitf o>^$ ^O.S>H, 

^^*>J1^> f>\$r Als* cj-^ *fl^ a]£e 7l<y(FSK) ^2*>^ 

o]s «J afli *M*g (multi-path fading) 91% #£flM- 

Sfl^" ^ ^ 413-3 ^^-§-^ 715M?- is}?} ^ ^41*1 

i^Sl 4^ FSK afl^SHrtfl Zl -=-*M oicf. 

Sl^H, ^ 'fl^ €^ HM*!* 71^^^ ^^K^ ^d^Rr t^7fl£q £££ 

<20> #7l cf^7fl^ zj-zj- 4- a ry Al£E 71 °J (FSK) <y-g- 
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1020010026714 #^ «^^>: 2001/11/28 

^ *m FSK °}^5LZL ##^- ( ^ 0>^ZL/^X]^ 

^SZL faaol|^ * o|-^- S zi/^^l^ 

^(sine)^ 't^Hr A>ol( s i n e)2|- IMS^, #7] cfl^^ 

^e^^ cf^ *fl^ ^-71 A>«y(si ne )^ IHJ-^OHH ^7fl 

^ A>oi( s ine)^# AA #^*Rr 1 ^-71 

^71 ^Ei^^-ofl^ ^.-fsfl^ ^E^Sl C}^ *flv^ AlJll- ^ 

^#S\o] #^^1 t}^ AlJri-JfEi ^c^-J. 3#*Kr 

^■(moving average)-!: ^ «l:5Itr 32. i^H^ ^ . 

(moving average)^] <^ efl^g ^l^l #7l -2.5.^-e] *fl 

sLzi °1^-3M: *lH*Hr 7>-^oi^. ^H^-sK ^-7] ^-^oii^ 

Aj-^-£)cH #^ ^ ^^o] AJ^ofl ifl-^ ^-ifl^ ^^tl- 
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1020010026714 ^ ^*}: 2001/11/28 

&<L£. ^Sj-SHr ^5}-^^, #7] *m ^-M*! -3**1 € <4^f ^ Bfo] 

D J ^r^MH ^1- ^J-°l ni ^ (Synchronization)!- ^ ^ -f-sH^] 

^ ^€ 4# *fl^3 ^#^(Sampling)*H 4^ 3H3» #^*Hr efl 

o]e^ ^^-1- if-^H ^slfe ^HJilS ?r^f. 
<22> ^-71 A>o]( s ine)s|- 'M^-oflfe- ^ ^4^r A l— 7l°J(FSK)°fl 

*ffe i=f^7fl^ ^KKsine)^* ^^>7l ^|^Tr A Kl(sine)£M 7l^^£)^ ^ 

<24> #7} ^^ofli- ^JEL^O^ S7 | 7 |. ^-o. cK-7fl<^ ^1 ^7l7> 7}^-^S) 

<25> ^V7l ^ 7 flSl 3]1 ^2f^ #7l S-f 3fli ^E^-^-O) ^ 

<26> ^-71 A>o]( s ine)34 ^JM^- 4# ^fl^ t^Ht A lSM 7]<8(FSK)^ ^ 

^ S>uH] ^«J-fe ^7fl^ A>ol( s i n e)4» *^8^7l ^tb ^(sine)^ 0 ^^.^ 

7> <5j-* ^7^ ^7l7> 7l^Sl^ ( ^ 4^11^ ^7]«\ ^ 
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^*Hr*r #7} 3-^ ^ ^^£2) ^^9\ ^.QjfV % 

7fl^# ^3*Kr n^r ^M^, ^7] ^r^H Aj-^s]^ 4^ 

*fl^ 4i <M" Aj-71 Tfl^ Tfl^* §^§H £ 

**fl #^Hr ^^1^/^SZL ^7l - 

» 7l^^^ ^sK^ ^2*Rr ^7fl^ ^-71 4^r7fl^ £35:-^M 

^J&grr-^, ^71 #*j>5fM: ^*J3<H ^^^^^ f^€.^Pl^ 

SZl/tq^l^ £:§JfoflA| Aljr S cf^ Aijr-g. ^ cfl^ o. 

(sine)^ IH^S*. ^"71 ^E^^H ^E^£ 4^ ^JL^ 

Aj-7l a]- o] (sine) sj- ^^-(20:HH ^H^U^ A>ol (sine)^!" ^ 
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1020010026714 ^^ Qx}: 2001/11/28 

SS^-Ei 3#«Hr 3:7lAlS ^-71 2:7l^lS 3 

t-HMM #3€ 41 <a^^l^> -§-<?> ^(moving average)^- 

eflt^ tilin*]- tiljs ^4 o]^ 5g^-(moving average)^ ^ eflt 

- .... ^ ^ ^ ^ofl S-O^ - oJS.^- ^S^L o]^^ 

.^"sl- . ^1^4 ^(Synchronization^ ^ ^ ^s^ofH -f-S)-^ Sk^ti. 1 ^. 4]Jl» -v 

^^^(^amRlAng.)^^ ^1 ^1<>1^» ^*Hr c|o]Ei ^.^S^i^H ^ t^o. 

<29> Aj. 7 i cf^ 7 flSl zj-z}- 4-ary a]^M ?1 ^ (FSK) ^S^-^^r 
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<30> j$ 7 \ A>ol( s ine)4 UHB^flfe cff- afl^ ^r^Hr = e 7l°J(FSKHl 

*>*r ^7fl^ A>oi( s ine)5|-» ^^71 $UJ- A>oi( si ne)^ol 7]^s\±= ^ 

<31> ^71 S-f^fli ^^^^-ofl^ <$7] ^<&3L& ^ S-f 

<32> 4>7l ^^-ofl^ S>=^|o^^ 3.71 7> ^ rf^ 7 fl^ 3] 1 ^7l 7> 7j^£) 

<33> ^-71 ^7fl3l 3]1 ^71^1 ^*K^ #7l 3.^- ^ ^E^«-^ ^ 

<34> # 7 ] A>oi( s ine)s|- ^-^l^r 4^ ^*Hr 7l°<KFSK)# 

^-§-*m A>ol( s ine)5l-# ^^7) ^tb A>$l(sine)#°l 7)^ 

#7] ^B^^Mtt ^-71 M-»M ^-CRi^ ^j-o. -jrj.-.g. S ,. 

7} ^ tK^flS] 3)1 ^7l7> 7l^£M, ^"71 t^flS] t ^&7}S>\ ^ 
^*K^ ^"71 5.4- =fl^ ^.E^JjLo} j=L*-3fl^ ^E-^^ ^2f^2f 

£-3. 71^^51^^^- HH}€- sHrC-fl 5U4. - - • 

<35> #7) ^-S^Rr ^"71 ^*B^H #&S\6\ ^£ Cf^ *fl^ Al^S^ ^tfl^ 

# ^#^ > ^71 • 

4^ 7^» £3*Kr Tfl^ ^^4, #7l ##«-6fl^ cf= 
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1020010026714 #^ «J*>: 2001/11/28 

<36> £ «V^^ nf= ^1 g ^H«^ 

^Mltv -i^-i- **H ^*ti^ 3M4. 

<37> o]^> ( i£igofl 4= ^.AlAl^Eflo) c)-^ ^ FSK ^^"2:^1^ 

<38> H 1 ^ ^-tgofl rcJ-S. ^-A]Al^Eflo| ^ ^Sj-^ a] HE 71 

°J(FSK) €2:^1^ H^Hll" 44^ £.^£.3., 4^ ^fl^^ ^ 3H^» 71 
£2^Kr 1 tfl^l 4 ^^-(1-4)4, -*7l ^1 1 tfl*] 4 

s =. < 39> ^-71 afl- 1 ifl*l *fl 4 (1-4)^- zj-zfr 4-ary ^^Hr 7l °J (FSK) - 

is- -71 ^2.w.o)rf. 

- <40> 3E. 2 ^- -g- ^Ofl 4€- ^^^1 ^1*1^4 4^ 7] 

> 4^ *H>t4 ^» ^ ^B^*>^ 

i €4^-t-(10)4, 4^4 AKl(sine)4» tfWfe *KKsine)4 iHj^O^',-'"' 

^ :* - ^E^^ 4# *fl^4 .^71 A>Ol-( s ^fie),S}-^xyj 
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^-^OHH ^H^ti^ A>ol( s i n e)s|-l- ^ ^^Rls* # 

3*Rf ^1 1 ^"^^-(30)^, ^-71 z\] 1 -g-^(30HH t\-^ Ajjr 

* ^ E ^^ S.-f2fli S[Ei^^-(40)^, #7] 3.^ + ^E^«-(40) 

-tlS* f^fe #^(50)2h ^-71 #^(50)<*IH #3;=)<H ^ 

^ AISS^-EI ^Al^JjL-g. ^71^1^ ^#^-(60)5+, #7] ^ 

7l^lS 3#^-(60)<>lH -ti-M ol-S- ^(moving average) 

3#*H ^ 311*1- M]^tr ^ wjiii ^ c]^ 3g$(moving average)^ °i 
^ Sflig ol^-o] s]t3 ^-71 ^^^d^.S-¥-E^ ^a]^ tf^ Ajjr-g. oV^n/ 

nlHAl)^ o^^o. ^ H sR^ 7}^oj^ »l<H^-(70)2f, -8-71 ##^(50)41 *\ 

^7l ##^(50 HH -tf^sM #^ 4^ 4!J:°fl #31^ ^Fr 

M ^tfl^ ^«-*Hr ^^(100)#^«^im ^-¥-(.80.)^:,^ 

(Synchronization)* ^ ^HMlOOH*! ^-sj-^ *fl^o] aws. 
^,(Sampling)*>^ ^1 dMEi# ^§*Hr HMEi W^-(llO)* S.^^ ^ 
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<41> £3^£2Sl ^H-^H #33^ <IH1» M-B)- 

\fl S^o]^ £ 4 ^ s. 2 ^ ^^.ofl^l iJafl* M-Bf^H £^ 

<42> £ 5^ £2 si ^-SHf^ M-b}-\H ^71 ^^(100) 

tt ^-7] ^«. (50 )ofl^ ##£}<H cf^ *iSL2} £|tfl&-§- °^A]7> 

3#*Hr 3<« 3 #^(101)^, #7] ^#^-(101)^1^ 2]«ofl 

4^ 7fl^r» ^^5^ Tfl^ ^^(102)Q, #7] ^&^-(50HH ^S\o] ^ 
£ *m #7) Tfl^ ^-?-(102HH ^*<m "g^^M 

^ ^ « ^llt #^*Kr *1] 2 ^^-(103)» ^€ 

<43> o]<^ ^cfl 4= ^.AlA^Efl^ t}^-*^ FSK 

- S^l^ ^-g; ^Jft_V #S<5H ^Ml-Sl ^-4; - - - 

^44> Cf^ *fl^ ^^O]^ ^A] ^ofl Ajlfl^ #$\7} #V 7%-$- 

^olEfji nfl, 47]]£1 ^t!: ^o. an^-olH. ^ 

<45> ojel ol-o-s. o]*>^ A^A} ^a]o^ FSK^-°M1<^£|& 

fe*H, <>lfe ^ 7fl ^ 2n 7 fl^ *\3. 4€- ^S^o] o-|-g-*}-a| # 

^Rr H o VA -!AS, ^A^r fl* 0, f2# IS 7>^M^r 
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<46> n}^, 4^]^ *ll 1 tfl^l *)] 4 ^^(l~4)o)l^^ cf^ ^fl^oj ^ c^o) 

B]» 71^2} ^^3, ^2:^4. A 1 lfl*| ^1 4 ^3:^(1-4)3- 

4-ary ^^Hr ?1 <g (FSK) 4^ ^ 3M3# 7l^€ 

«-(l~4)<^]Ai ^2:^ Z^S) £^*H C]^^/0>^Z1 

<47> 25]^, =^^HMtt #7] J§-f% ^Al^ t}^ o>^- 

- *n« *^B'^ #-§-«h=- 4# *me\ A Jas o^^tn^*^ 

^^(lOW-Hfe #7) t)-^ afl^Sj t)x)^ 413l» 7-1-g^ tfl<* ^ 

" (sine)4 ^S-f(HO)^^- ^ *m FSK ^fHH ,cf^ 7 fl^> 
^(sine)4»"'#^*>7fl -- 

<48> ziejjl ^ 1 #^(30)<*IH^ ^-71 tfl<3 JgE-^^ Al^Sf Cf^7fl^ A>o] 
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=L ^^KIA* #3tb4. <*}7H ^^-(50)^ *Y°]^ m ^ 



^4 %°-S- 7)^&r±. 



<49> 



o]o\) 4^ ^71^1 s ^#-^(60)^1^^ ^71 #W(50)<4M -Mr^M #3 



€ ^ «J3W*> ^(moving average)^ 3#tb ^ «S 

3 efl'i^ ti]iE*H «1 ja. ^ ol-g- ^(moving average W <g^g gflHI c^v 

^ *r <>l^-&-ir *IH*H £ 3 °\] 5L*)& - 
~ ■ 4^ *fl\i 37l7> lOmV^Icfl o>^szl/4x]^ ^$-^-7> ^cfl 1V^> 

4^-11- ^lTj-^^CTime Domain) 0 !!*} eflt )S. 74]^>^ o] ^J n ^&«^ 
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1020010026714 2001/11/28 
<5o> nej^ tfl^aj- gE) ^^-(I0)o)l >Hfe #7] o]^^]o]s]o] 4# jfq^ 

(sine)4 ^^(20HH^ A}ol ( s ine)s]- ^^-(llO)ofl^ 4^ *fl^ FSK *£2:# 
^Hl 44 4^4 A>o]( s ine)2h» ^M*MI ^4. °H *U 1 

(30)oflAi^ cfl^ ^4*g^ A]ssq- 4^r7fl4 A>o]( s i n e)s|- -g-*}ct| zl 

^4^* #3*1-711 SjaL, ^Ei ^ ^-(40)<^1 7«i^ ^-71 #^ ^ij-Als 

* 71^^^ ^Ei^^jO S 3.^-1$^ ^E^^4. 
<51> Ololl U^^, #*Hf(50HH^ ^-71 ^E]^^ 71^^^ IMr^ ^S)-^ 

<Hl #^4^ *£41 wl-fif F1~F4^1 ^4^1^» #3W. 444 

##^(50)^7 4^144 A>o]^ ^ ^ # o]7l 444 tH^7fl£l 4*1 

^7lS ^44, ^"71 £Hr7fl4 2]1 ##44 S.^ ^4tc #71 sL^i 
>J -- V ^4^(40)^1 S.-fsfl^ ^El^^ ^^sq. :§-<^ ^o.s 7l^^^cf. ^-;->.-. 

~ ##^(50)4 4^4 #^7H1^^- ^-71 5.-^4^ .^%^(4©)<*^3>$R-7l«»rt*i 

«: . - sfli ^£4^ Al^4 S-f4^ ^E^^ ^s^a). M-^ ^4^r» 

- 4*1 ^ ^71 ^ ^1S7> ^A]Sl^^- ^-f 3. Als*, ^ ^4- , . "« 

*M3fc£l ^4 Aljr^ 3} 51 (orthogonal )4 #?jH ^ #4 ^^&£?4 ^4"&#- *'!*lo|! 

^-f 0(zer-oO Ajsi-l- #3*1-7)1 ^4. vein ' ■» : 



^1# l"^, #71 ^Al^_0 S J=LEi Cf^ 4\i4 4lS-7r 443: < SI 

>4 44^ 44 ^-ol, 4-4^ 4-ary FSK ^£^15. 10MHz, 11MHz, 

12MHz, 13MHz4 4^ A]Jr<^ a>o] ( s ine)4 ^^-(20)4 A>o]( s ine)^ 
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<53> 



6MHz, 7MHz, 8MHz, 9MHzS, afli ^^(40)^ <#7) »] 1 §^(30)£| 
%mk^ &-8r 4MHzS ^E^&oj 7]^ EH, ^^-(50)vfl cf^ 

(Synchronization)^^ 7l^p-«l£]7fl s}t}. 

[3. 1] 





-HIUsineJlHijj-^ A ht!(s!ne)?l 


*l| 1 itW&\ 


10MHz 


6MHz 


4M,16M 


11MHz 


7MHz J 


4M,18M 


12MHz 


8MHz 


4M.20M 


13MHz 


9MHz 


4M.22M 



<54> nfreH, A>oi( s ine)^- ^^(20)°^^ 6MHz, 7MHz, 8MHz, 9MHz£) A^Csine) 

*r« ^S>7fl A 1 ^-^^(30)^1^^ ^7) °\^sLZL ^HMH °1 

^St-S-S. ^#3<H tfl^^ ^E^«-(10)oflA^ cfl* ^Ei^^ Cf^ AljE. 

10MHz, 11MHz, 12MHz, 13MHz^ #7l a>o] ( s ine)Sr ^3^(20 HH *gHJ^ 6MHz> 7 
MHz, 8MHz, 9MHzS] a}*} ( s ine)^-» 44 -g-^ * 4MHz, 16MHz, 4MHz, 18MHz, 4MHz, 20MHz, 
4MHz, 22MHz^ cj-^ A|i t <>H ^.-f^ €^ ^^-(40)<^1^^ # 



7l 1 ^JfCSOHH 4MHz, 16MHz, 4MHz, 18MHz, 4MHz, 20MHz, 4MHz, 22MHz# 

7l-i^^ S.-fsfli: ^Ei*UDt<?l 411 ^ 4MHz, 4MHz, 4MHz, 4MHz^ A A S. 

<55> nei^, -#*Ff(50)olH^ ^-71 S.^-^ ^e^^-(40)^^ S-faH^ 

4MHz, 4MHz, 4MHz, 4MHz^ *JJl« 7l^p-^^ 4^r7fl^ a) ^ -tf^l^ 4MHz^ ^ 
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(orthogonal)^ 91^ ^-f 0(zero) t^Ml 

<56> o]4| CC)-E|- *flvg ^^^-(80)^ #7] ##^(50HH ^€ ^4 ^, 

<57> ne^, ^sHf-(50)^r ^-7) #^(50HH ^4 Als ^, €■ #2} 

3.^} #ifl£ ^s^M ^cfl^ &o.jiL ^-s^Ml ^cf. ^, 

£ 5 i w>sq- £o], -^«.(ioo)tfl ^#^-(101)^ ^-7} 

(50HH -tf^^M #3^ ^ ^ ^115] 3|tfl^ <a^Al^> 3#S>JI, 7]]^ 

*l^(102)^ #7) s)« ^M-UOD^M ^rfl^oll ^ 7]1^# ^ 

Sr^, *fl 2 #^(103)^r ^"71 ^#^-(50HH ^S)^ ^ ^IJl 

2r #7] n^r *i^(102HH ^3*M 
^ ^111 #^tlrcf. - - v 

<58> ojofl C-flolE^ ^-f(llO)^ <#7] *fl^ ^^^-(80)^^ 

4ef Hfolnj ^^.(go)^ Aj-g. (Synchronization) 

» ^ f-SHMlOOWH -^s}-^ ^JL» ^!^( Sampling)^ ^a] cflolBl»: 
°}9 °M ^milOHH^r <#7] 4J# Hf°l 

sHMl <4er 3H*I« £)£i 3^ *ti 

\i ^^^-(80)<HlAi -g-^-ol #^ ^sK^ ^eMji]- Aj.^.«.(50)tfl ^q-o^ ^ 
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iflfe #7} Efol^i ^«.(9 0 )^ x\7} $3.7} ^^«flo> $tf.. 

FSK ^^-S ^3Hr ^(Frequency Conversion)^ 0 l-§-*H ^ 

7> 7>^sH , t^H^ cf^^^g- A>-g-f-o_5.Ml 

^ ^o]^ * afl^ ( m ulti-path fading) ^ ^ 

<61> ^Ai, £ 7 ]-^ ^*HH 7l7fl^ tr^S]^ ^O] 

o}u|e}- ^ ^ zisq- -^tr *<^o> 



r»1 "•Si Oil 
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[^t 1 * 1] 

^ ^fl^^ tiH^» 71^^^ ^4^rS ^S*>^ ^ 7 fl^ 

^7l ^xl^/o>^ZL ^^JjS-S f^Rr ^€ 
53 -I: mtSLS. -f^U]^^ ^ sfl^ S.M. 7] 9& (FSK) £ 

2] 

1 *J"°fl 

^•71 tq-^7fl^ ^ 4-ary ^sK= ^lSS 7l <3 (FSK) S!2tM* 

3] 
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^^^H 4^ *ti\|£| ^7) A>oi( s i n e) 

^a]^i ^ a 14 #3*Kr ^^-sq-; 

average)^- ^ t^jn^ ;f ^je ^ o].§. ^(moving 

average) °1 31 1 ^ig ^ # o^tLE] ^aJ^ rf^ *H£4] a] - 

St o>^- S ZL/jc] .^1 ^ £^-2] ±^ ^-§r + .9XS.^\^m^L^ 

°l^#-g- *)H*Kr t^o^ alH «.<*}.; 
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^-71 ##3<H ^ *fl\^ ^l3L<>fl ^sl- 

^(Synchronization)* ^ ^ ^Sj-^^^i -^s}-€ ^ 5fl^^ 
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